We have studied anisotropic and homogeneous Bianchi type-II cosmological model with linear equation of state (EoS) = αρ − β, where α and β are constants, in General Relativity. In order to obtain the solutions of the field equations we have assumed the geometrical restriction that expansion scalar θ is proportional to shear scalar σ . The geometrical and physical aspects of the model are also studied.
Introduction
The cosmological observations of Type Ia supernovae (SNeIa) [1, 2] indicate that the current universe is not only expanding but also accelerating. These results, when combined with the observations of cosmic microwave background (CMB) [3, 4] and large scale structure (LSS) [5, 6] , strongly suggest that the universe is spatially flat and dominated by an exotic component with large negative pressure, referred to as dark energy (DE) [7] [8] [9] [10] . The first year result of the Wilkinson Microwave Anisotropy Probe (WMAP) shows that dark energy occupies about 73% of the energy of our universe, and dark matter about 23%. The usual baryon matter which can be described by our known particle theory occupies only about 4% of the total energy of the universe. There are many candidates for dark energy namely, (i) the quintessence scalar field models [11, 12] , the phantom field [13] [14] [15] , K-essence [16] [17] [18] , tachyon field [19, 20] , quintom [21, 22] etc., (ii) the dark energy models including Chaplygin gas [23, 24] and so on. On the other hand, there are attempts to modify the gravity theory itself to accommodate the present accelerated phase. A natural generalization is to choose a more general action in which the standard Einstein-Hilbert action is replaced by an arbitrary function of the Ricci scalar R [25] (i.e, (R)) and is known as (R)-gravity. This modified theory may explain this late time cosmic acceleration [26] . These (R) models can satisfy local tests and unify inflation with dark energy [27] [28] [29] [30] [31] . Also it is possible to explain the galactic dynamics of massive test particles in this modified gravity theory without any dark matter [32] [33] [34] [35] [36] [37] . For detailed review of (R)-gravity one may refer to [25, 40] . Recently, (R T ) theory of gravity has been introduced by Harko et al. 2011 [41] .
The FRW models have played a significant role in cosmology. Whether or not these models correctly represent the universe known, but it is believed that they provide good global approximations of the present universe. These models are characterized by spatial homogeneity and isotropy. In recent decades, theoretical interest in anisotropic cosmological models has increased. In modern cosmology, the spatially homogeneous and anisotropic Bianchi models, which are in some sense between FRW models and completely inhomogeneous and anisotropic universes, play an important role. Being anisotropic the Bianchi universes give rise to CMB anisotropies depending on model type [42] A spatially ellipsoidal geometry of the universe can be described with Bianchi type metrics. However, some Bianchi type models isotropize at late times even for ordinary matter, and the possible anisotropy of the Bianchi metrics necessarily die away during the inflationary era [42, 43] . In fact this isotropization of the Bianchi metrics is due to the implicit assumption that the DE is isotropic in nature. If the implicit assumption that the pressure of the DE is direction independent is relaxed, the isotropization of the Bianchi metrics can be fine tuned to generate arbitrary ellipsoidality. Therefore, the CMB anisotropy can also be fine tuned, since the Bianchi universe anisotropies determine the CMB anisotropies. But, in this case, DE has to violate the null energy condition. The anisotropy plays a significant role in the early stage of evolution of the universe and hence the study of anisotropic and homogeneous cosmological models becomes important. In the present paper, we have studied Locally Rotationally Symmetric (LRS) Bianchi type-II with linear equation of state in General Relativity. The geometrical and physical aspects of the models are also studied.
Metric and field equations
We consider a spatially homogeneous and anisotropic (LRS) Bianchi type-II metric is in the form [44] [45] [46] [47] 
where A and B are scale factors and are functions of cosmic time only. The energy-momentum tensor is given by
where ρ is the energy density of the fluid and is its pressure. 
where µν µ ν = 1; µ = (1 0 0 0) is the four-velocity vector; R µν is the Ricci tensor; R is the Ricci scalar and T µν is the energy-momentum tensor.
Using equation (2.4) the corresponding field equations for metric (2.1) with the help of equations (2.3) and (2.4) can be written as
where the overhead dot (·) denote differentiation with respect to the cosmic time .
Solutions of the field equations
The field equations (2.5)-(2.7) are highly non-linear differential equations. So in order to get a deterministic solution we consider the geometrical condition that the Shear scalar σ is proportional to Scalar expansion θ, which leads to the linear relationship between the metric potentials A and B.
i.e. B = A , where is an arbitrary constant. [44] . Recently, many authors have assumed this condition in order to obtain solutions of the field equations for different types cosmological models [55] [56] [57] [58] [59] [60] [61] . From equations (2.6), (2.7) and (3.1), we obtain
From equations (3.1) and (3.2) we obtain scale factors as A = ( + ) The spatial volume is given by
The component of the Hubble parameter H , H and H are given by
The Generalized mean Hubble parameter H is found to be
The expansion scalar θ is given by
The deceleration parameter is given by
= 1 2 and − 2 (3.10)
The anisotropic parameter of the expansion (∆) is given by
where H ( = 1 2 3) represent the directional Hubble parameters in the directions of , and axes, respectively. The Shear scalar σ 2 is given by
Using equations (3.3) and (3.4) in equation (2.5), we get the energy density as
Using equation (3.13) and (2.3), we get pressure as
Using equations (3.9), (3.13) and (3.14), we get rotation tensor as 
Statefinder Diagnostic
In order to be able to differentiate between those competing cosmological scenarios involving DE, a sensitive and robust diagnostic for DE models is a must. For this purpose a diagnostic proposal that makes use of parameter pair { }, the so-called "statefinder", was introduced by [62] . The statefinder probes the expansion dynamics of the universe through higher derivatives of the expansion factor¨ and is a natural companion to the deceleration parameter which depends up on¨ . The statefinder pair { } is defined as follows = .
..
The statefinder is a 'geometrical' diagnostic in the sense that it depends upon the expansion factor and hence upon the metric describing space-time. Trajectories in the − plane corresponding to different cosmological models exhibit qualitatively different behaviours. The spatially flat ΛCDM scenario corresponds to a fixed point in the diagram
Departure of a given DE model from this fixed point provides a good way of establishing the 'distance' of this model from ΛCDM [63] . The statefinder can successfully differentiate between a wide variety of DE models including the cosmological constant, quintessence, the Chaplygin gas, braneworld models and interacting DE models [62] [63] [64] [65] .
Here, for this model we obtain the statefinder parameters and as = 4( − 1)(7 − 10) ( + 2) 3 and = 2( + 2)(1 − ) 9(3 − 2)
Discussion and conclusion
In this paper we have studied Bianchi type-II cosmological model with linear equation of state. In this cosmological model we observe the following:
(i) Our model of the universe starts with big-bang and we obtain vacuum universe for large value of time as shown in Figure 1 . (ii) Also the universe starts with zero volume and goes on increasing as time increases as shown in Figure 2 . (iii) The model is decelerating for < 1 and accelerating for > 1 as shown in Figure 3 , which is consistent with the present day observations as universe is accelerating. (v) Also, we observe that our model reduces to Strange Quark Matter (SQM) for α = 1/3 and β = (4/3)B , where B is Bag constant or vacuum energy density of Bag Model of quark matter.
(vi) The anisotropy is maintained throughout the evolution of the universe as ∆ = constant.
(vii) This cosmological model of universe is expanding, non-rotating and accelerating.
(viii) Figure 5 shows the evolving trajectory of this scenario in the − plane which is quite different from those of other DE models. We hope that the future high precision observations will be capable of determining these statefinder parameters and consequently explore the nature of DE. 
